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Abstract
IT organizations in early growth stages, i.e. using ad-hoc approaches for management, usually
face more challenges than the regular IT organizations. The introduction of more strategic
approaches suitable to their organizational limitations may contribute to deal with this situation.
Previously, a method for analysing IT service strategy was presented and tested; this aimed to
enable a staged improvement of these IT organisation using IT service management and maturity
models. In order to improve the suitability to the context of this method, this paper presents an
“after the event” evaluation procedure and its use for the improvement of such method. This is
an evaluation from the perspective of the implementer, and improvements are suggested by the
designer. The results provide relevant insights about the influence of the analysed context on the
artefact suitability, which are used to suggest improvements oriented to provide value to its
users.
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1. Introduction
In general, strategy is relevant to any organisation, and can be approached in many different
ways (Eisenhardt & Sull, 2001). However, for organisations in early growth stages (i.e.
organisations using self-defined or ad-hoc management practices/approaches) a formal strategy
may not be feasible. This is often the case for Information Technology (IT) organisations, mainly
for those in environments with severe lack of resources as is observed in many IT organisations
of developing countries.
Considering this context, in a previous paper was presented a method for analysing IT service
strategy in internal IT organizations. This method aims to provide awareness of the current
situation of IT management practices for service strategy and facilitate subsequent improvements
(López-Poveda, Rusu, & Johannesson, 2010). The method in question focussed on the context of
IT organisations in the municipal governments of a developing country; after its implementation

it was observed that its results described the organisation’s situation regarding IT service strategy
best practices, but still some suitability issues were observed.
Therefore, this paper presents an evaluation procedure which main concerns are the limitations
observed during the implementation of the method in question for further improvements. A
review using this evaluation procedure has been performed based on experiences of a test
conducted in real life, from the perspective of the implementer (who evaluated an IT
organisation using this method). This evaluation procedure proposes the use of method
engineering and design science research as a combined approach to analyse the engineering
perspective of an artefact; also, since strategy in the area of IT service management is quite
recent and has not enough clarity yet, we expect to contribute to the current discussion with this
paper using an approach which is applicable in IT organisations and also provide direction for
further work.

2. A method for analysing IT service strategy
IT strategy is a relevant issue in IT management (IT Governance Institute, 2007; Kaplan &
Norton, 2000; Luftman, 2003), as it helps to provide long-term guidance for IT organisations.
Within the IT service management area (Chen, 2008; Office of Government Commerce [OGC],
2009), such strategy is addressed through a combination of strategic and operational issues; the
latter refers to the use of service management processes for the achievement of strategic goals or
objectives. This alternative is presented in the service strategy book included in the third version
of the Information Technology Infrastructure Library (ITIL) (OGC, 2007), and addresses the
topic through best practices for the processes/functions that support a strategy and the strategy in
itself. This is the approach employed by the method in question (the AITSS method) for
analysing IT service strategy in internal IT organizations of the public sector (López-Poveda et
al., 2010). The AITSS method assumes that these best practices are activities/processes that may
be found in IT organisations at different levels of maturity. The use of IT service strategy best
practices as one of the method’s components is partially because this combines strategy theory
and operations management which would reflect elements of both, highly mature and less
mature, IT organisations. Another component of the AITSS method is the practices’ level of
maturity which may enable decision makers to improve them. Figure 1 presents a model of the
method that synthesises the interaction between the activities, techniques and roles, as well as the
steps followed for implementing the method, as reported in (López-Poveda et al., 2010).
The AITSS method includes a set of instruments for collecting data, which stem from the best
practices of IT service strategy -based on the ITILV3 (OGC, 2007)- and the concepts of the
Capability Maturity Models Integration for Services (CMMI-SVC) (Carnegie Mellon University
& Software Engineering Institute, 2009). This method also includes a set of guidelines for
implementing the instrument, which are mainly based on qualitative research techniques such as
case studies (Myers, 2009; Yin, 1994). The AITSS method allows the formation of an
understanding of the current practices that an IT organisation has for designing, monitoring, and
improving its service strategy across the whole organisation.
1
Figure1. AITSS method and the steps for its implementation;
adapted from (López-Poveda et al., 2010)

2.1. Context
The artefact was designed to be applied in IT organisations of municipal governments of a
developing country (Nicaragua); most of these municipalities have their own internal IT unit
(here called internal IT organizations). The lack of resources in a developing country is also
observable in these IT organizations that have dependence on tax collection, forcing them to
have a drastic prioritization of their activities, which restrains their growth as organizations.
Under this situation, it is observed the use of ad-hoc management practices (self-defined or
basic); this is an aspect that defines the organizations in terms of management development and
is a main consideration for this artefact (hereafter these organizations are referred as
organizations in early growth stages).
In the context previously described was tested the AITSS method, specifically in the
municipalities of Managua (capital) and Masaya in the period September-October 2009. The
results of this implementation summarized the management practices in these organizations
which were equivalent to the best practices suggested in Service Strategy of ITILV3, and also the
level of institutionalization/formalisation of such practices. Although the practices were searched
with some flexibilities (staged formalisation level), the results showed that most of these
practices were too demanding in this context.
In order to better understand the options available to improve the suitability for the described
context of the artefact, an evaluation is the natural further step, which– as stated in design
science literature – would help to improve its quality; such evaluation is reported in this paper.
Research used for the design of this evaluation is presented in the following section.

3. Background
The main elements included in the design of this evaluation are briefly introduced in the
following section.

3.1. Evaluation in design science
According to Vaishnavi & Kuechler (2004), design science research (DSR) “involves the
analysis of the use and performance of designed artefacts to understand, explain and very
frequently to improve on the behavior of aspects of Information Systems”, which means that it is
vital to properly conceptualise and represent problems and their solutions, and to ensure that
these solutions are appropriately constructed, implemented and evaluated (March & Smith,
1995). Besides, the results of information systems research are often better suited to the types of
results considered in DSR i.e. constructs, models, methods, theories and instantiations (Hevner,
Ram, March, & Park, 2004).
There are several proposals regarding the steps that should be followed in DSR, and most of
them include an evaluation stage, for instance (Hevner et al., 2004; Takeda, Veerkamp,
Tomiyama, & Yoshikawa, 1990; Peffers, et al., 2006). The evaluation stage is an important part
of DSR, as it ensures the quality of the resultant artefact. Although a generic procedure with
which to evaluate a DSR artefact is not available, various authors have suggested different
activities and aspects that are important when dealing with this stage. Peffers et al. (2006)
proposed a model to guide the DSR process and, within this model, evaluation is defined as a
process that must “observe and measure how well the artefact supports a solution to the

problem”. They also suggested that evaluation activities should be focussed on objectives,
relevant metrics, analysis techniques, the nature of the problem venue, and the artefact itself.
These suggestions are used in this paper through the use of design variables suggested for
framing design sciences evaluations which must be instantiated depending on the purpose of the
activity (See section 4). Such design variables for evaluation were suggested by (Cleven, Gubler,
& Hüner, 2009). For more specific aspects of the evaluation were used method engineering
concepts.

3.2. Evaluation in method engineering
Method engineering is a discipline that provides a structure with which “to take stock, generalize
[sic], and evaluate” methods (Brinkkemper, 1996), and is “concerned with the processes of
constructing, adapting, and implementing generic methods which are aimed at the design of
socio-technical information systems” (Bucher & Winter, 2008). This discipline is intended to
facilitate research into methodologies, and therefore for the evaluation of this particular method,
we used the criteria that are suggested in this discipline. These criteria are presented in section 5.

4. Methodology
This evaluation is for determining the limitations of the method in question, based on
experiences from real-life implementation, which must be easy to translate in consequent
improvements for the method. The steps described below are followed:
a. Design the evaluation with criteria that can be tied to relevant improvements of the artefact:
The design variables of the evaluation are defined and operationalised in indicators using
design science research and method engineering in accordance with the context and
characteristics of the artefact (See section 5);
b. Implementing the evaluation: Using the indicators of evaluation previously defined the
following activities are done:
i. Extract limitations and instantiate indicators: A feature analysis case study is done, i.e.
the set of indicators is used for the implementer to extract from his/her experience
relevant limitations and instantiate the indicators. (See section 6)
c. Identify alternatives for improvement: The values obtained with the indicators, the
description of superior values, and the limitations of the artefact are used by the designer to
make an informed determination of alternatives for the artefact improvement (See section
7).
The details and implementation of these steps are presented in the following sections.

5. Design of the evaluation
The design variables in use for this evaluation are: artifact type, approach, focus, method, object,
perspective, position, reference point, and time (Cleven et al., 2009); these are used to frame the
evaluation. Firstly those variables that already have conditions that cannot be changed are
instantiated (hereafter referred as static variables); then the rest of the variables (hereafter
referred as dynamic variables) are instantiated trying to use values suitable and consistent with
those given to the static variables, and to the evaluated context. The variables for this case and
the main components of the evaluation are shown in Figure 2.

Figure 2. Components of the evaluation

This review of the AITSS method is focussed on the “artefact against research gap” and the
“artefact against real world” perspectives, which imply that a review must consist of a
comparison of what is required of the artefact and experiences of its implementation in real life.
As experiences obtained in the field are relevant to this exercise, a qualitative approach is more
suitable, as it allows us to discuss the appropriateness of the method (Kitchenham, 1996). The
real-life observations in question are obtained from the person who implemented the artefact in
real life and therefore this is considered an ex-post evaluation (Cleven et al., 2009). A qualitative
evaluation depends on “the knowledge base of the evaluator to assess the extent to which the
method or the tool provides the expected objectives in a usable and effective way” (Al-Subaie &
Maibaum, 2006), meaning that the evaluator must be familiar with or be an expert in the theories
relating to the method under evaluation and other related theories. For the purposes of this
exercise, the views of the method’s designer will be used to interpret the limitations observed by
the implementer through a set of indicators that help to focus the study on the aspects of interest.
Another thing to consider is that the implementer interacts with the artefact in great depth, and
therefore a review from an “engineering perspective”, operationalised through the concepts of
method engineering, fits better with this role. Figure 2 summarises the main components of this
evaluation:

5.1. Operationalisation of the evaluation
There are many approaches which can be used to evaluate an artefact, as can be seen in (Cleven
et al., 2009). In this case, we evaluated the method from an engineering perspective that
“addresses the manner … in which the DSR (Design Science Research) artefact is constructed”
(Cleven et al., 2009). This engineering perspective was delimitated through the characteristics of
method engineering as used in (Brinkkemper, 1996) to describe the quality of a method:
“completeness, expressiveness, understandability, effectiveness, and efficiency”. Then these
characteristics were customised according to the characteristics of the method under review. In
order to operationalise the criteria of method engineering, the following considerations were
used:
•

Effectiveness is “the quality of being attended with results or having an effect; that denotes
the completion or result of an action” (Oxford University Press, 2009);

•

•
•

•

Completeness is understood as part of effectiveness; “a design artefact is complete and
effective when it satisfies the requirements and constraints of the problem it was meant to
solve” (Hevner et al., 2004);
Understandability is “the quality of comprehensible language or thought” (Princeton
University, 2010);
Expressiveness is related to the capacity of an artefact to describe a particular subject. This
particular criterion will be focused on the results in terms of expressiveness, and will
therefore be understood as a sub-characteristic of understandability;
Efficiency: "is the set of attributes that bear on the relationship between the level of
performance and the amount of resources used, under stated conditions (Al-Subaie et al.,
2006).

Therefore, there are three main criteria: effectiveness, understandability and efficiency. These
criteria are operationalised in a set of indicators as follows:
Effectiveness (which includes completeness) is defined in terms of:
• The theoretical fulfilment of requirements i.e. whether or not the specifications of the method
deal with its original requirements;
• The suitability of assumptions for the context, i.e. whether or not the assumptions are
adequate for the context in which them would be applied.
Understandability has been subdivided into the following sub-criteria:
• Implementer expertise refers to the knowledge about related areas that is required in the
person who implements the artefact. If the method provides enough step by step guidance,
and is self-sufficient then the required implementer expertise is low, otherwise it will be
higher. Therefore, the following indicators are defined:
o Step-by-step guidance, i.e. details of how to be implemented, and
o Self-sufficiency, i.e. not required the use of additional literature; incorporating the
following values: (i) Perceived as correct: complete and sufficiently detailed to ensure
the method is independent; (ii) Lacking in details: A knowledge of the relevant
literature and techniques is appropriate but not detailed enough to make the artefact
independent of the literature included in the knowledge base; (iii) Incomplete:
Literature and techniques that have not been considered in the method are required.
• End user expertise refers to the implementer’s perceptions of the end user’s expertise i.e. the
level of knowledge that the end user would require in order to understand the results
generated using the method in question. As the end user will not participate in this review,
this sub-criterion has been split in indicators which relate more closely to the perceptions of
the implementer, according to the proposals of Burton-Jones & Meso (2008). These
indicators are: (i) decomposition quality (i.e. the level of detail in the results) and (ii)
multiple forms of information (i.e. the diversity of the results). These indicators are related to
understanding of conceptual models.
The efficiency criterion is affected by the criteria of effectiveness and understandability. In this
evaluation, this criterion is not discussed in detail because it depends on the decisions of the end
users, as the artefact is implemented according to the resources of the specific IT organisation
e.g. in terms of time and available personnel.
A “feature analysis case study” was used for the instantiation of these indicators. A feature
analysis case study is a “feature-based evaluation performed by someone who has used the

method/tool on a real project” (Grimán, Pérez, Mendoza, & Losavio, 2006; Kitchenham, 1996).
The experiences of the implementer in a real life environment can be used to review the artefact
in terms of what is required of it and the previously outlined set of indicators.
The criteria, sub-criteria, indicators and values are presented in Figure 3. This operationalisation
of this set of criteria has been designed for the evaluation of the specific method under review.

6. Extract limitations and instantiate indicators
The set of indicators are given to the implementer to get his/her observations of the method after
its application in real life. These observations have two purposes: the instantiation of the
evaluation indicators and the gathering of explanations tied to the obtained values. Since, the
criteria are associated to the requirements of the method, the implementer must contrast them
and then the evaluation indicators are instantiated. Table 1 shows examples of the main
characteristics, specifications and right after the limitations which were considered in relation to
the method under investigation.

Figure 3. Operationalised criteria for evaluation

Id

Characteristics

Specifications

1

To provide analysis in
cases where strategy is
incipient and
improvements are needed

2

Oriented to internal IT
service providers.

(i) A questionnaire based on best practices extracted from the ITIL Service Strategy was
used to identify valuable practices for the definition, implementation, and monitoring of an
IT service strategy. This facilitates the identification of relevant practices in, both, the
strategic and tactical level, and provides a clearer vision of the situation in IT
organizations where there is no mature strategy.
(ii) A scale of levels of maturity was applied to each practice. This maturity scale primarily
concerns the level to which a practice is formalized within an organisation; practices may
be incomplete or optimal, or somewhere in between. Formalization, in this case, is
understood to be an indicator of the maturity of a specific practice, and in this way the
options available for improvement should be more readily observed.
(iii) Market competition is not an issue for the public sector and then it was not included in
the method (ITIL’s best practices include market competition.)

3

Useful for end users with a
limited knowledge of
management theories

(iv) A best practices approach was employed in order to take advantage of the specific
functions which would facilitate the use of the method for users with a limited knowledge.

Table 1. Characteristics and specifications of the method
The following limitations about the method were collected:
• Some strategic IT service management practices currently in use in the organisations being
studied might not be included in the set of best practices obtained from ITIL (restrictive
solution).
• Maturity level: The formalization analysis provides only a limited view of the maturity of the
practices or processes. There is a lack of details and concrete specifications.
• Market competition should be addressed in terms of the competitiveness of public sector
organisations i.e. guarantee cost-effectiveness of internal IT service providers instead of
outsourced services.
• The method is not self-contained; more descriptions and recommendations are required for a
clear understanding of the results of the method.
• The analysis of a topic requires deconstructing the subject in order to understand the whole
topic through its individual parts. However, the current results provide a detailed
understanding of separate practices, but not the whole process.

6.1. Indicators instantiation
The indicators instantiation is summarized below:
Effectiveness: The exclusive use of the ITIL best practices in this model has received some
critics; although this approach is still useful, it can be restrictive of other valuable practices. The
values obtained are:
• Theoretical fulfilment of requirements: this indicator has been completely fulfilled.
Each requirement has a corresponding specification that addresses it; however, this is no
reflection on how well the specification responds to the requirement.
• Suitability of assumptions for the context: the value given to this indicator is partially
correct.
Implementer’s expertise: At least two important scenarios need to be considered.
First scenario: The method is applied by an IT management expert or only the concrete results
generated by the artefact are the outputs required by the end user. In this case, the indicators are
instantiated as follows:
• Step-by-step guidance: The step-by-step guidance gives sufficient details of the procedure;
• Self-sufficiency: Lacking details.
Second scenario: The method is applied by an implementer who is unfamiliar with IT
management theory and the end user requires detailed results, such as the implications of the
results for their particular organisation. In this case, the indicators are instantiated as follows:
• Step-by-step guidance: Insufficient.
• Self-sufficiency: Incomplete.

End user’s expertise: The results that the method provides are concise and might lack details
that would otherwise facilitate the end user’s understanding of the results. In this case, the
indicators are instantiated as follows:
• Details of the results: Limited.
• Diversity of results: Medium.

6.2. Current state
The method under evaluation still requires an implementer with high knowledge of IT
management literature, and also the results may not be easily understood by the end user. This
affects the suitability of the method for providing an independent understanding and supporting
of the decision making process of the end user.

7. Discussion (alternatives for improvement)
From these results, we propose that the following improvements be made.
a. To improve the suitability (effectiveness) of the artefact, the use of more general definitions
of the activities involved in the a Strategic IT Service Management (SITSM) – including the
inclusion of strategic management process (Poister & Streib, 1999) - may help to manage the
issue of possible missing practices that are not included in ITIL. Although some authors
argue against mixed views of issues relating to operations and strategy (Drejer, 2004), this
combination of approaches can be beneficial for IT organisations, since the integration of
strategic and operational issues might facilitate the implementation of strategy; the strategic
component would help to solve issues that are related to the use of ITIL as solely an
operational level tool, as Winniford, Conger, & Erickson-Harris (2009) explained: “… the
subject matter is presented without providing a mental map for how all of the materials fit
together...As a result, managers and practitioners struggle to understand what ITIL is even
saying, and then they struggle to determine how ITIL fits into their own organisation”. On
the other hand, the use of operations oriented approaches helps to deal with limitations in
strategic level as the ones reported by Atkinson (2006) “more than half of the strategies
devised by the organisations are never actually implemented”. Figure 4 summarises the
elements and structure which could be used for widening the scope of the method.

Figure 4. Approach to SITSM

b. To reduce the expertise required for the implementer and end-users, the results of the
artefact need to be enriched for both users, i.e. show (i) the practices currently in use with
value for the strategy management process; (ii) alternative practices, not in use, that can
contribute to the strategy management process; this would enable the organization’s
improvement. As observed from the results of the evaluation, the results of the artefact are
not descriptive enough for guiding the improvement of the organization. The maturity of the
practices is using only a perspective (institutionalisation/formalisation), and this is just a
partial view of the issues that should be addressed into an organisation; the addition of other
perspectives that can be tied to the customer and processes of the organisation are needed.
These alternatives for improvement would require changes in the artefact and the instruments
that it uses.

8. Conclusions
This paper has presented an “after the events” evaluation procedure and its use for the
improvement of a method for analysing IT service strategy (AITSS method). Although the
AITSS method was shown to be applicable in practice, this did not guarantee that the results
were effective and understandable. After the test and evaluation of the AITSS method, it is
observable that context has a major influence in the approach required to describe the
organizations’ situation. The use of best practices, in the strategic, tactical and operational level,
increases the improvement opportunities of the organizations with practices currently in use that
can provide valuable inputs for the strategic management; however, the evaluation of
organizations in early growth stages should consider that a large number of these practices are
unlikely to be observed. In consequence the results (and method applied) should be proportional
to the context conditions; this means that the results must be presented according to the
growth/maturity level and improvements possibilities of the organization. In this way the
perception of inadequacy of ITSM theories to manage these types of IT organisations is avoided,
and the results will be more valuable for end-users. This work has helped to provide a better
understanding of suitability of methods for analysing organizations in early growth stages.

9. Further works
The results of this paper will be used for the development of the improvements and an evaluation
from the perspective of the method’s end users.
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